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SUBSTITUTED 6-BENZYL^-OXOPYRlMlDINES. PROCESS FOR THEIR PREPARATION 
AND PHARMACEUTICAL COMPOSITIONS CONTAINING THEM 
FIELD OP THE INVENTION 

The present Invention refers to compounds having general foraula (I): 




(I) 



5 wherein: 

X is selected from the group consisting of 0 and S; 

R is selected from the group consisting of C^ alkyl and Cg.g 
cycloalkyl; 

R\ R" and Z. equal or different among them mean H or C 1 . 4 alkyl 
10 considering that, when X«0, R and R' can not be both equal to H; their 
pharmaceutically acceptable salts and their soluble derivatives; 
one of their preparation processes and their use for the preparation of 
pharmaceutical compositions useful for the treatment of viral 
infections, particularly of immunodeficiency virus (HIV) infections. 
15 PRIOR ART 

The pandemic diffusion of the acquired immunodeficiency syndrome (AIDS) 
makes urgent the development of chemotherapeutic agents able to halt 
the replication of the two retroviruses responsible for the infection: 



WO 96/10565 



PCI7EP9S/03912 



2 

HIV-1 and HIV-2. 

Among the various phases characterizing the replication cycle of these 
viruses the transcription phase of the viral g.-.none (a single RNA 
filament) in double strand DNA is the most studiec one. 

5 Such a phase , taking place early after the infection, is catalyzed by 
virus specific enzyme, the reverse transcriptase 4 RT). The products of 
pharmaceutical interest able to inhibit the RT may be essentially 
divided into two classes: nucleosides analogue*, and non-nucleoside 
compounds. The four drugs used until now in the AIDS therapy, i.e. 

10 ACT, ddl, dhT and ddC, belong to the first cleos. Other molecules 
having very different chemical structure, some of which are undergoing 
clinical trials, belong to the second one. The 3 ^-dihydro-2-alkoxy-6- 
benzyl-4-oxopyrimidines (DABO) structurally similar to the compounds 
according to the present invention and having antiviral properties are 

15 described in Antiviral Chemistry and Chemotherapy (1993) M6)t PP. 36l- 
368. Unfortunately the clinical experience has pointed out two major 
limits of the therapy with said antivirals . 

Following chronical treatment, on the one hand collateral toxicity 
phenomena appear (remarkable in the case of the nucleosides analogous). 

20 On the other hand, drug-resistant mutants appear (very quickly in the 
case of non-nucleoside RT inhibitors). It is therefore evident the 
necessity to have available always new molecules active and useful in 
this field of application. 
DETAILED DESCRIPTION OF THE INVENTION 

25 The present invention allows to overcome the above mentioned drawbacks 
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by compounds having general foraula (I) 



HN 




(i) 



wherein: 

X is selected from the group consisting of 0 and S; 

R is selected from the group consisting of alkyl and C ; -_ 6 

cycloalkyl; 

5 R\ R" and Z, equal or different among them mean or alkyl 
considering that, when X=0. R and R' can not be both equal to H; 
their pharmacologically acceptable salts and their soluble derivatives. 
As it can be noticed, the compounds of the present invention differ 
from the DABO described in the above reported literature owing to the 
10 presence of one S atom in the place of the 0 atom or owing to the 
presence of substituents on the benzylic ring. In Tables 3 and 4 the 
activity of some compounds according to the invention is reported, 
while in the Table 5 the data obtained with the above mentioned DABO 
compounds are reported by comparison. In the light of the biological 
15 activity data, the products having formula (I) wherein: 
X ■ 0. Z « H. R » cyclohexyl. R* . CBy R" » H 
X « 0. 2 » H, R = cyclohexyl. R* = CH^, R" = CHj 
X» 0. Z - CH 3 . R = sec-butyl. R* . Ctt y R- = CHj 
X « S. Z - H. R " iso-propyl, R» = CHj. R" = H 
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Z » CHj, 


R 


= cyclopentyl, R' 


a 


CHj, 


R" 




H 


x * s. 


Z = C&y 


R 


* cyclopentyl, R 1 


s 




R B 


S 


H 



turned out to be particularly Interesting. 

PREPARATION OF TOE COMPOUNDS HAVING FORMULA (I) WHE* SIN X - S (see 
10 scheee "A") 

Thiourea (43 mmol) and the suitable methyl phenylacetylacetate (31*5 
mmol) are added to a solution of sodium methoxide obtained dissolving 
metallic sodium (0.063 g- atoms) in anhydrous methanol (50 ml) and the 
resulting mixture is left to reflux under magnetic agitation for 5 
15 hours. After cooling the solvent is evaporated at reduced pressure, the 
residue is taken back with water (200 ml) and the mixture is acidified 
to pH 5 with 0.5 N acetic acid and extracted with ethyl acetate (3 x 
100 ml). 

The solid in case separated (raw 2-thiouracil) is vacuum filtered. 
20 stove dried and crystallized by a suitable solvent while the reunited 
organic extracts are washed with a saturated solution of NaCl (2 x 100 
ml) . dried (Na^j,) and concentrated at reduced pressure to give the 
2-thio(5-alkyl)-6-benzyl(substituted)uracil (1) . 

Subsequently, according to the method A. methyl iodide (8 mmol; 1.13 8> 
25 is added to a solution containing the suitable 2-thiouracil derivative 
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(4 mmol) dissolved In anhydrous N.N-diinethylformamide (2 ml) and the 
mixture Is left under agitation at room temperature until the starting 
material disappears by the thin-layer chromatography check (silica 
gel/n-hexane: ethyl acetate: methanol 12:3:1). Subsequently the 
5 solution is diluted with water (200 ml), the aqueous phase is extracted 
with ethyl acetate (3 x 5 0 ml) and the reunited organic extracts are 
washed with a solution saturated with sodium thiosulfate (100 ml), with 
a solution saturated with NaCl (100 ml), dried (Na^) and deprived: of 
the solvent. 

10 The 3 . 4-dihydro-2-methylthio- (5-alkyl ) -6-benzyl (substituted) -4- 
oxopyrimidine derivatives (2) so obtained are then purified by a 
suitable solvent. 

Alternatively, according to the methods B and C. anhydrous potassium 
carbonate (4.2 mmol) and the suitable alkyl halide (4.4 mmol) are added 
15 to a solution containing the suitable 2-thiouracil derivative (4 ml) 
dissolved in anhydrous N.N-dimethylformamide (2 ml) and the resulting 
mixture is left under agitation at room temperature (method B) or at 80 
•C (method C) until the starting material disappears by the thin-layer 
chromatography check (silica gel/n-hexane: ethyl acetate: methanol 
20 12:3:1). 

Subsequently the solution is diluted with water (200 ml), it is 
acidified to pH 5 with 0.5 N acetic acid and the aqueous phase is 
extracted with ethyl acetate (3 x 50 ml). The reunited organic extracts 
are washed with a saturated solution of sodium thiosulfate (100ml). 
25 with a saturated solution of NaCl (100 ml), dried (Na^) and 
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concentrated at reduced pressure. 

The 3,4-dihydro-2-alkylthio-(5-alkyl)-6-benzyl (substituted) -4- 
oxopyrimidine derivatives (3) and (4) so obtained are then purif.ed by 
crystallization from a suitable solvent or by chronatography i ilica 
5 gel/n-hexane: ethyl acetate: methanol 12:3:1). The physico-ci: mical 
data of some of the obtained products are reported in the Table 7 
PREPARATION OP THE COMPOUNDS HAVING GENERAL FORMULA (I) WHEREIN - 0 
(Bee scheme B) 

S0C1 2 (21.3 »D is slowly added under nitrogen atmosphere • • the 
10 suitable phenylacetic acid (43.2 mmol) and the resulting solution has 
been warmed for 2 hours. After cooling the solvent has been d'led at 
reduced pressure. 

A solution of the raw 3 '-"ethyl or 3* .5* -dimethyl phenylacetyl clloride 
(160 mmol) so obtained In 50 ml of anhydrous CH 2 C1 2 has been addc^ in 2 

15 hours, at 0 'C and under nitrogen atmosphere, to a suspension of 23-75 
g (165 mmol) of 2 . 2-dimethyl-l . 3-dioxane-4 . 6-dione (Meldrum acid) in 65 
ml of anhydrous CH 2 C1 2 containing 32.5 ml (400 amol) of anhydrous 
pyridine, under strong agitation. The agitation has been continued for 
1 hour at 0 'C and for a further hour at room temperature, then the 

20 mixture has been poured on ice end treated with 2N HC1. The organic 
layer has been picked up and the aqueous solution washed two times with 
CH 2 C1 2 . The organic phase end the extracts have been reunited, washed 
with brine and dried. 

The evaporation of the solvent under reduced pressure gave the acylated 
25 product 5 as a brown solid which has been put to reflux in 200 ml of 
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CH3OH for 20 hours. 

After vacuum evaporation of the solvent and chromatographic 
purification the compounds 6 are respectively obtained. 
Metallic sodium (3.68 g) is added to a solution of the above mentioned 
5 compounds 6 in methanol (250 ml) and the solution is stirred to 
complete dissolution of the metal. CH3I is dropped in the solution and 
the resulting mixture is reflux warmed for 4 hours. 

After cooling the solvent has been removed and the residue has been 
treated with H 2 0 (200 ml) and extracted with CHCI3 (3 x 100 ml). The 
10 organic layer has been washed with brine (2 x 100 ml), dried and 
evaporated to give a residue which, purified by chromatography, has 
given the compounds 7 as a yellow oil. 

A solution of the compounds 6 or 7 (10 mmol) in CB3OH (50 ml) has been 
added to a suspension of 0-methylisourea hydrogensulfate (15 mol) and 
15 Ca(0H) 2 (16 mmol) under strong agitation. The resulting mixture has 
been stirred at room temperature for 72 hours and then concentrated, 
acidified to pH 5 with 0.5 N acetic acid and extracted with ethyl 
acetate (3 x 50 ml). The organic extracts have been washed with brine 
(100 ml), dried and dry evaporated. The residue. purified by 
20 crystallization from a suitable solvent gave the pure compounds 8. 

Metallic potassium (100 mmol) in small pieces has been slowly added 
under agitation to the suitable alcohol (200 ml) freshly distilled on 
sodium. The dissolution of the metal has been completed by warming the 
■ixture at 70-80 *C and then the derivatives 8 (10 mmol) are added and 
25 the obtained mixture is reflux warmed under nitrogen atmosphere. The 
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reaction has been stopped when the chromatographic check confirmed the 
disappearance of the starting 4-pyrimidone. 

The mixture has been diluted with water (100 ml) after cooling, 
acidified to pH 5 with 0.5 N acetic acid and extracted with ethyl 
5 acetate (3 x 50 ml). 

The reunited extracts have been washed with brine (100 ml), dried and 
evaporated to give the raw products 9 which have been purified by 
column chromatography and crystallized again by a suitable solvent. 
In some cases the methoxy group in the position 2 of the compounds 8 
10 wherein R = R 2 » H, R x = CH3 or R * R x = R 2 s CH^ has been renoved wlth 
formation of the respective compounds 10 wherein R = R x * H. R 2 c CHj 
and R = R x = R 2 e CH3 as collateral products. 

Hie physico-chemical data of some of the obtained products are reported 
in the Table 2. 

15 The products obtained acting as above described with the relative data 
of cytotoxicity and anti-HIV 1 activity are reported in the Tables 3 
and 4. 

BIOLOGICAL ACTIVITY 

In order to illustrate the activity of the compounds in the HIV-1 
20 infections the results in vitro are reported relating to: 

- cytotoxicity for different cell lines and bone marrow cells from HIV 
seronegative subjects; 

- inhibitory activity with regard to HIV-1; 

- capability to inhib it the reverse transcriptase of HIV-1 in tests 
25 with recombinant enzyme (rRT) of HIV-1. 
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The cells used in this study -ere MT-4 and C8166. both T4 lymphocytes 
lines permisrive for the HIV replication. The cells -ere suspended In 
RPMI 1640 added with fetal calf serum (PCS) at .10%. penicillin 100 U/ml 
and streptomycin 100 ug/ml. 
5 The cell cultures were incubated at 37 'C In 5% C0 2 atmosphere and were 
periodically checked to verify the absence of mycoplasmas 
contaainatioi. 

For the evaluation of the compounds cytotoxicity a coloriaetric method 
has been employed based on the use of a tetrazolium salt, the 3-(4.5 
10 dimethylthiazcl-a-ylJ-a.S-diphenyl tetrazoUum-bromide (MTT) , which is 
transformed by the mitocondrial enzyme succinic dehydrogenase into a 
blue coloured prod:,:t. the fomazane, the amount of which turns out to 
be directly prjport lonal to the number of viable cells. 
In short 50 pi of RPMI containing 1 x 10 1 * cells (MT-4. C8166. U937. 
15 PEL) were added, ii. 9 6 wells multiplatcs. to 50 ul of RPMI containing 
or not scalar dilv Ions of the compounds under examination. After 4 
days of incubation ~t 37 'C 20 ul of MTT (2. 5 pg/»l) have been added to 
each well. After 4 lours of incubation at 37 "C the produced formazane 
was solubilized by adding 1 5 0 pl/well of an isopropanol solution 
20 containing 0.34% of HC1 and 5% of Nonidet P40 (NP-40). a non-ionic 
detergent. 

The amount of formazane was then determined at the spectrophotometer by 
evaluation of the optical density at 570 nm. The values shown in the 
columns CC^ represent the compound concentrations required to reduce 
25 by 50% the MTT metabolization and. therefore, the cell viability; the 
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mltocondrial metabolic process is. in fact, in a linear relation with 
the cell viability. As it is shown in the Tables, the major r»*t of the 
compounds has low or null cytotoxicity in non infected cell ., even at 
the maximum concentrations tested. The inhibition of the vi: -s-induced 
S cytopathogenicity constituted the estimation criterion cf tb» anti-HTV- 
1 activity of the compounds. 

The virus used in the antiviral tests (HIV-1, strain 11% has been 
obtained from the chronically infected H9/III B cells eupemrtant. The 
virus stock solutions were titled in C8166 and msntainefl at CO "C till 
10 the moment of use. MT-4 cells, seeded at a density equal to : x 10 6 /ml. 
were infected with HIV-1 at a multiplicity of infection (m.r i.) equal 
to 0.01. After 1 hour of incubation at 20 *C and subsequent -emoval of 
the inoculum, the cells were washed three times and ther suspended 
again at a density equal to 1 x loS/ml. in absence or in r resence of 

15 the test compounds. 

After «» days of incubation at 37 *C the cell survival was determined 
with the above mentioned HIT method, in order to compute th values of 
ECjq representing the compound concentration necessary to reduce by 50% 
the virus- induced cytopathogenicity. 

20 The results reported in the Tables show that the test compounds are 
active in inhibiting the HIV-1 multiplication in KM cells. They, 
owing to the lack of cytotoxicity, have a selectivity index (meant as 
ratio between cytotoxicity and anti-HIV activity) particularly 
favourable. 

25 In order to complete the antiviral activity analysis of the compounds 
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we proceeded to estimate the effects of the Interaction of the various 
molecules with the target enzyae. the reverse transcriptase (RT) . The 
gene of this enzyme has been formerly cloned in an expression vector, 
the protein has been expressed in E.coli and subsequently has been 
5 purified to obtain a preparation with a high purity degree. The tests 
with the recombinant RT (rRT) have been carried out at 37 *C for 30 
minutes in 50 pi containing 50 aN tris-HCl ( P H 7.8). 1 aM 
dithiotreitol. 80 mM KC1. 6 mM MgCl 2 . 0.1 ag/al bovine serum albumin. 
10 pM £3 H ]-dTTP (lCi/amol) or [3 H ]-dGTP (1 Ci/mmol). 0.05 OD 26o 
10 units/ml of Poly(rC)-oligo(dQ) 12 . l8 and 0.002 units of enzyme. A unit 
is defined as the amount of enzyae necessary to incorporate 1 nmol of 
[3h]-qTIP in the "teoplate-priaer" Poly(rA)-oligo(dT) 10 in one minute 
at 37 *C. After incubation, 40 ul of the reaction have been transferred 
on Whatman GP/A glass fiber filters and processed for the determination 
15 of the acid insoluble radioactivity after treatment with 
trichloroacetic acid. The values reported in the Tables (IC 50 ) 
represent the compound concentration required to reduce the enzyme 
activity by 50X. 

The analysis of the values of IC^ reveals a good correlation with the 
values of ECjq confirming that the specific target of the compounds 
20 object of the invention is the reverse transcriptase. 
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SCHEME "A" 
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TABLE 1 

Phyaico-ehesical characteristics of the coo pound a 2.3.* 
according to the icbeM "A" 



Coop. R B R o.p.CC) eolv.of yiold 

cryat. 
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■ethyl 


163-184 




of* 
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Me 


•ethyl 


159.5-160.0 
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OS 
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We 
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■ethyl 


199-200 
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an 




He 


Me 


■ethyl 


195-196 


beox./cyclohex. 


97 
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H 


iao-propyl 


123.5-124.5 


cyclohexsne 


97 
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H 


iao-butyl 


131.5-132.5 


eyelohexsne 


90 




H 


H 


aec-butyl 


100-102 


cyclohexsne 


82 




H 


H 


cyclopentyl 


147-148 


cyclohexsne 


84 




H 


Me 


iso-propyl 


122-123 


cyclohexsne 


86 
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Me 


ieo-butyl 


111-112 


n-hexsne 


78 




B 


He 


aec-butyl 


76-78 


n-hexsne 


69 




H 


Me 


cyclopentyl 


157-158 


bens. /cyclones. 


76 




Me 


H 


iso-propyl 


150-151 


cyclohexsne 


95 




He 


H 


iao-butyl 


114.5-115.0 


n-hexsne 
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Me 


H 


sec-butyl 


127-5-128.0 


n-hexsne 


90 




Me 
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cyclopentyl 166-167 


cyclohexsne 


85 




Me 


He 


iso-propyl 


135-136 


cyclohexsne 


94 




Me 


Me 


iao-butyl 


110.5-111.0 


n-hexsne 


90 




Me 


He 


sec-butyl 


121-122 


n-bexsne 


82 




Me 


He 


cyclopentyl 


169-170 


cyclohexsne 


89 
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cyclohexyl 


172-173 


bens. -cyclones. 


72 
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He 


cyclohexyl 
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bens. -cyclones. 
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cyclohexyl 
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bens. -cyclones. 
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TABLE 2 

Physico-cbeaicel characteristics of the coa pounds 9 
•ceordinf to the schea* "B" 



R * R R a. p. yield chrout . Cryst. 

(*C) eyet.a solv.b 



H CH^ H iec-propyl 124-126 22 B B/C 

H CHj H sec-butyl 1*4-145 35 B E 

H C« 3 H 1st -butyl 92-93 l6 B Z 

H CH 3 H cyelo-peatyl 129*131 2* B H/C 

H CH 3 H cyclo-hexyl 150-151 20 B P 

CH^ CH 3 H i as -propyl 200-204 18 B £ 

CH 3 CH 3 H sec-butyl 123-124 24 B H 

CH 3 CH 3 H lsc-butyl 110-112 12 B 0 

CH 3 CH 3 H cyclo-pentyl 198-199 20 B H 

CH 3 CH 3 H cyclo-hexyl 210-211 26 B G 

H CH 3 CH 3 i.o-propyl 162-164 26 B E 

H CH 3 CH 3 see butyl 1 66-1 67 32 B C 

H CH 3 CH 3 !• > butyl 115-116 20 B 6 

H CH 3 CH 3 *V r *o-P»»*yl 173-176 20 B C 

H cb 3 CH 3 cyclo-hexyl 187-189 28 B B/B 

CH 3 CH 3 CH 3 sec butyl 158-159 22 B £ , 

CH 3 CH 3 CH 3 163-165 32 B B 

CH 3 CH 3 CH 3 eye o-pentyl 189-190 IB B I 

CH 3 CH 3 CH 3 cyclo-hexyl 227-228 20 B B 

*A • silica -elAMorofora; B ■ silies gel/ethyl acetate:chlorofora 



petroleusi ether; K • bensen*. 
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TABLE 3 
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CH 3 


CH 3 


>367 


3.* 


32 


>118 


H 


sec-butyl 


CH 3 


CH 3 


104 


1.4 


1.0 


7* 


H 


iso-butyl 


CH 3 


CH 3 


>3«9 


2.7 


3* 


>129 


H cyclo-pentyl 


CH 3 


CH 3" 


>335 


33 


3.0 


>100 


H 


cyclo-hexyl 


CH 3 


CH 


>320 


1.1 


1.0 


>291 


CB 3 


H 


CH 3 


H 










CH 3 


■•thyl 


CH 3 


H 


381 


>38l 






CH 3 


iso-propyl 


CH 3 


H 


>3*7 


>367 








sec-butyl 


CH 3 


H 


210 


4.6 




46 


CH 3 


ieo-butyl 


CH 3 


H 


>350 


3.1 


2.1 


>«3 


CH 3 


cyclo-pentyl 


CH 3 


H 


335 


56.3 




6 


CH 3 


cyclo-hexyl 


CH 3 


H 


>330 


16.7 


1.7 


>19 


CH 3 


H 


CH 3 


CH 3 


>4l0 


38 




>11 


CH 3 


■ethyl 


CH 3 


CH 3 


>3»7 


>387 






CH 3 


iso-propyl 


CH 3 


CH, 










CH 3 


see-butyl 


CB 3 


CH 3 


>333 


0.8 




>416 


CH 3 


i.o-butyl 


CH 3 


CHj 


77 


40 




2 


CH 3 


cyclo-pentyl 


CB 3 


CHj 


>320 


29 




>11 


H 


cyclo-hexyl 


CH 3 


CHj 


>3©7 


14 




>22 



* Coapound doit required to reduce the nuaber of viable cells by 50X. 
•s deterained by the NTT Method: 

b Coapound dose required to protect 501 of «T-4 cells froa the HIV-1 

induced cytopathoeaalclty > as deterained by the NTT Method; 

C Coapound dose required to inhibit the rBT HIV-1 activity by 502; 

d Selectivity index. CC /EC ratio. 
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TABLE 4 




Substituents 





z 


ft 


B* 


H- 


•cc 




Clc so 












5© 




50 




H 


Mthyl 


H 


H 


>431 




>10 


12 


H 


iso-propyl 


H 


H 


332 


7.7 


3.0 


43 


H 


sec-butyl 


H 


H 


150 


1.2 


1.7 


125 


H 


iso-butyl 


H 


H 


186 


5-1 


3* 


36 


H 


cyclo-p«ntyl 


H 


H 


1*7 


1.7 


2.8 


86 


H 


cyclo-hsxyl 


H 


H 


>330 


0.8 


30 


>412 


H 


H 


CH 


H 


238 


>258 


>10 




H 


Mthyl 


CH 


H 


317 


17 


6.7 


19 


H 


i so- propyl 


CH 3 


H 


>310 


1.3 


0.9 


>238 


H 


sec-butyl 


CH 3 


H 


>3*7 


0.54 


1.2 


>642 


H 


iso-butyl 


CH 3 


H 


>3*7 


12.5 


1.4 


>28 


H 


cyclo-psntyl 


CH, 


H 


>333 


1.2 


2.6 


>278 


H 


cyclo-hsxyl 


CH 3 




87 


3 


3-6 


29 


CH 


H 


H 


H 


431 


108 


10 




CH 


Mthyl 


H 


H 


>4o6 


1.2 


4.9 


>338 


CH 


1 so- propyl 


H 


H 


140 


1.8 


1.5 


77 


CH- 


sec-butyl 


H 


H 


86 


0.6 


2.4 


140 


CM 


iso-butyl 


H 


H 


62 


0.8 


2.2 


78 


CM. 


cyclo-pentyl 


H 


H 


166 


0.6 


3.* 


270 


CH 


cyclo-hexyl 


H 


H 


>3l8 


0.6 


4.3 


>530 


CH 


H 


CH 3 


H 


284 


>102 


>10 




CH 


Mthyl 


CB 3 


H 


385 


3.0 


2.5 


128 


CH 


iso-propyl 


CB 3 


H 


100 


1.3 


2.5 


77 


CH 


ssc-butyl 




H 


100 


1.0 


2.7 


IOO 


CH 


iso-butyl 


ch 3 


H 


100 


1.6 


4.6 


62 


CH 


cyclo-pentyl 


CH 3 


H 


>318 


0.6 


4.4 


>530 


CH 


cyclo-hsxyl 


CB 3 


H 


>304 


0.6 


0.3 


>506 



a Cos pound doss required to reduce the viability of the MT-4 cells by 
ss dstsraisied by the UTT est hod; 



501 
b 



Compound dose required to protect 501 of the NT-4 cells from the HXV- 
inducsd cytopstbogsnicity • ss determined by the NTT ssthod; 
Compound doss requirsd to inhibit by 50* the rBT HIV-1 sctivity; 
Selectivity index. CC^/EC^ ratio. 
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R 



Subatituents tv*) 



z 


R 


R' 


R" 


•cc 




C " 5 o 


- r.i. 


H 


H 


H 


H 


>100O 


>200 


>10 




H 


methyl 


H 


H 


>100O 


>200 


>10 




H 


i«o- propyl 


H 


H 


646 


26 


5-5 




H 


••c-butyl 


H 


H 


3*4 


5-5 


4.2 


62 


H 


iio-butyX 


H 


H 










R 


cyclo-pontyl 


H 


H 


466 


41 


>10 


XI 


H 


cyclo-hexyl 


H 


R " 


»57 


9-0 


>10 


17 


CH3 


H 


N 


H 


>iooo 


>200 






CH 3 


methyl 


H 


H 


517 


>200 






CH 3 


iao-propyl 


H 


H 


243 


16 




15 


CH 3 


■•c-butyl 


H 


H 


180 


2-9 




63 


CH 3 


cyclo-pentyl 


H 


H 


>1000 


10 




>100 




cyclo-neayl 


H 


H 


375 


*-7 




80 



* Compound doee required to reduce the viability of the M7T-4 cells by 
501. ae determined by the HTT method; 

b Compound dose required to protect 50X of the nT-4 cells from the H1V- 

1 Induced cytopathotenicity . ss determined by the HTT methods 

C Compound dose required to inhibit by 50% the rRT BIV-1 activity; 

d Salectivity index, CC 50^ BC 50 rat4 °' 
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CLAIMS 

1 1. Compounds having general formula (I) 




(I) 



2 wherein: 

3 X is selected from the group consisting of 0 and S; 

* R is selected from the group consisting of C^ alkyl and C 5 _g 

5 cycloalkyl; 

6 R" and Z, equal or different among then, mean H or C^ alkyl 

7 considering that, when X«0. R and R 9 can not be both equal to H; 

8 their pharmaceutical^ acceptable salts and their soluble derivatives. 

1 2. Compounds having general formula (I) as claimed in claim 1 wherein 

2 X-S. 

1 3* Compounds having general formula (I) as claimed in claim 1 wherein: 



2 


X 


« 0. 


z 


» H. 


R 


8 


cyclohexyl, R 9 


» CBy 


R w 


» H 


3 


X 


» 0. 


z 


- H. 


R 


S 


cyclohexyl, R' 


■ CHj, 


R" 


» CHj 


4 


x= 


» o. 


Z t 


» CH 3 . 


R 


S 


sec-butyl, R ? 


= CBy 


R" 


= CHj 


5 


X 


» s. 


z 


» H. 


R 


S 


iso-propyl, R 1 


» CH 3 , 


R- 


» H 


6 


X 


= s. 


z 


» H. 


R 


m 


sec-butyl. R f 


* CBy 


R" 


= H 


7 


X 


« s. 


z 


» H. 


R 


a 


cyclopentyl, R* 


= CBy 


R" 


- H 
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8 X = S. Z = CH^, R = methyl. 



R' = 



H 



R w = 



H 



9 X * S, Z « CHj, R * cyclopentyl. R f « H , 

10 X ■ S, Z ■ CH3. R = cyclohexyl, R 1 ■ H ♦ 

U X * S, Z * CH^. R ■ cyclopentyl, R' » CHy 

12 X * S, Z = CHy R » cyclopentyl. R' * CH3. 



R" = H 



R" = H 



R" « H 



R" = H 



1 4. Process for the preparation of the compounds having formula (I) as 

2 claimed in claim 1 wherein X = S» wherein: the suitable methyl 

3 phenylacetylacetate is reacted with thiourea in presence of sodium 

4 methoxide and the so obtained 2-thio(5-alkyl)-6-benzyl 

5 (substituted) uracils are reacted with methyl iodide, or with an alkyl 

6 halide in a basic medium. 

1 5. Process for the preparation of the compounds having formula (I) as 

2: claimed in claim 1 wherein X = 0, wherein: a 3' -methyl or 3*. 5'- 

3 dimethylphenylacetyl chloride is reacted with 2 ,2-dimethyl-l , 3-dioxane- 

4 4.6-dione. the so obtained compound is reacted with CHjI. the so 

5 obtained compound (or its precursor) is reacted with 0-methyl isourea 

6 hydrogensulfate and the obtained product is reacted with the suitable 

7 potassium alcoholate. 

1 6. Use of the products as claimed in claim 1 for the preparation of 

2 pharmaceutical compositions having antiviral activity. 

1 7. Use as claimed in claim 6 wherein the antiviral activity is an anti- 

2 HIV activity. 

1 8. Use as claimed in claim 7 wherein the anti-HIV activity is an anti- 

2 HIV-1 activity. 



SUBSTITUTE Sr:cET(Rb.: 2b; 
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?1 

1 9. A therapeutic method for treating viral infections consisting of the 

2 administering to a patient in need thereof a therapeutically effective 

3 amount of at least one compound having formula (I) according to claim 

4 1. 
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